proteins such as clathrin that assemble into a spherical perijunctional membrane before internalization, reversing the activity blockade allows receptors to diffuse back shell and slowly pinch the vesicle off from the surand be trapped once again. This suggests that at the rounding membrane. This process is dependent on the NMJ, binding of receptors to scaffolding proteins, rather GTPase dynamin, which forms rings around the base of than the rate of internalization, is the limiting step dethe endocytotic pit and through a conformational change termining receptor number (Akaaboune et al., 1999 exocytosis. An alternative possibility is that the agents ing to AMPARs would cause diffusion away from synapused to disrupt exocytosis have some as yet unidentified tic sites and subsequent internalization. Why some syn-(and possibly indirect) role in receptor stabilization, so apses should be more sensitive to disruption of the that when infused at a high concentration they destabi-NSF-AMPA interaction than others is unclear. It may be lize AMPAR binding at synaptic sites and cause synaptic that due to heterogeneity in the composition of the PSD, rundown. As there was no verification in these studies or in the subunit composition of AMPARs, NSF only that the agents used were blocking (or failing to block) interacts with AMPARs at a subset of excitatory syndendritic exocytosis, these issues remain unresolved. apses. Another rather speculative possibility is that (2000) showed that insulin treatment reduced the clear that inserting more receptors into the membrane number of surface receptors on HEK or cultured hippois useful without the resources to trap those receptors campal neurons, and that this reduction was sensitive at the synapse. It may very well turn out that producing to agents that disrupt endocytosis. In addition, insulin a long-lasting change in receptor number at a synapse treatment and LTD mutually occluded each other in hiprequires both delivery of more receptors to the mempocampal slices. This suggests that some agents (such brane and an increased capacity to bind and immobilize as insulin and activity) are able to transiently uncouple those receptors. endocytosis and exocytosis and generate a net gain or loss of receptors at the cell surface. These conclusions While there is as yet no consensus on the rate of AMPAR cycling and the direct role of constitutive turnover in rapid forms of synaptic plasticity, it seems likely that regulated endo-and exocytosis will emerge as an important mechanism for rapidly influencing synaptic strength. It may turn out that constitutive AMPAR cycling is too slow to play a role in LTP and LTD (as suggested by half-life studies). On the other hand, long-term modulation of the relative rates of exo-and endocytosis could play an important role in homeostatic forms of plasticity such as synaptic scaling (O'Brien et al., 1998; Turrigiano
